SUMMARY Thirty-five patients with chest pain of sufficient severity to warrant coronary arteriography had normal coronary arteriograms. In each of them coronary sinus lactate was measured before and during atrial pacing. In 16 the lactate metabolism was normal as shown by a change between resting and peak pacing arteriovenous lactate difference of less than 0-09 mmol/l (0.8 mg/100 ml). Nineteen patients had abnormal lactate metabolism, the change being greater than 0-09 mmol/l (0.8 mg/100 ml). Sixteen (84%) of the group with abnormal lactate metabolism responded symptomatically to oral beta-blockade in contrast to only one patient in the normal group (P < 0.001). After 1 year all 16 patients with abnormal lactate metabolism who had responded to beta-blockade worsened when placebo was substituted. Fifteen of the 16 patients with normal lactate metabolism had become free of symptoms on no specific drug therapy; it is thus unlikely that their original pain was of cardiac origin.
Up to 10 per cent of patients with suspected angina pectoris have normal coronary arteriograms (Kemp et al., 1973) . Even when coronary arteries are normal, abnormal electrocardiograms at rest or on exercise and abnormal myocardial lactate metabolism after atrial pacing suggest myocardial ischaemia (Boudoulas et al., 1974; Richardson et al., 1974) .
We report here a series of 35 patients with chest pain who had normal coronary arteriograms. All had coronary sinus lactate estimations after atrial pacing to identify the development of anaerobic myocardial metabolism. Their response to treatment was also assessed.
Patients and methods

PATIENTS
Thirty-five patients, 16 men aged 26 to 58 years Received for publication 5 September 1977 (mean 46 years) and 19 women aged 21 to 54 years (mean 44 years), were investigated. In each case we considered that the severity of the patient's chest pain warranted invasive investigation and graded the pain as 'definite' or 'uncertain' angina pectoris on our interpretation of the symptoms. No patient had evidence of anaemia, thyroid disease, diabetes mellitus, valvar heart disease, hypertension, or autoimmune disease. Before the investigations beta-blocking drugs had been discontinued for 1 week and digoxin for 2 weeks.
ELECTROCARDIOGRAPHY
A resting 12-lead electrocardiogram was recorded immediately before the radiotelemetric exercise electrocardiogram which was performed under standard conditions (Jackson et al., 1975 This was performed as described in the preceding paper (Jackson et al., 1978) .
CORONARY ARTERIOGRAPHY This was performed as described in the preceding paper (Jackson et al., 1978) .
Results
These are summarised in (Parker et al., 1969) , 13 of these were in the abnormal lactate group (P < 0 02). Pacing induced angina in a total of 25 (71%) and 17 of these had abnormal lactate metabolism (P < 002).
ECHOCARDIOGRAPHY
This was normal in all patients. (Jackson et al., 1975) . Sixteen patients (84%) within the abnormal lactate group responded to propranolol ( (Kemp et al., 1973; Richardson et al., 1974) . Previous studies have identified patients with normal coronary arteries with both abnormal electrocardiograms at rest or on exercise and abnormal lactate metabolism after atrial pacing (Boudoulas et al., 1974; Richardson et al., 1974) . We have previously shown that patients with coronary artery disease have a change in resting and peak pacing arteriovenous lactate difference greater than 0 09 mmol/l (0-8 mg/100 ml) and we believe that this indicates the development of anaerobic metabolism (Jackson et al., 1978) . By this definition, atrial pacing induced abnormal lactate metabolism in 19 patients.
It has also been shown in patients with coronary artery disease that myocardial lactate metabolism improves, and the time from atrial pacing to pain increases after glyceryl trinitrate (Chiong et al., 1972) . We have recently shown that beta-blockers have a similar beneficial effect (Jackson et al., 1977 
